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Abstract 
Nowadays, it is important for auction websites to obtain bidder loyalty. This study investigated the 
mediating effect of consumer perceptions between technological/brand stimuli and bidder loyalty to an 
online auction website by applying the traditional and evolutionary stimulus-organism-response models. 
We tested these models using 449 bidders from Taobao, an online auction service provider in China. 
Based on the results of covariance-based structural equation modelling, we showed that consumer 
perceptions fully mediate technological stimuli, but only partially mediate brand stimuli, and bidder 
loyalty. These results can be used to further improve the related research and practice. 
Keywords 
S-O-R model, evolutionary S-O-R model, bidder loyalty, online auctions, organism. 
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How do bidders’ organism reactions mediate auction stimuli and bidder loyalty in online auctions? The case of 
Taobao in China 
 
INTRODUCTION 
The last decade has witnessed a significant increase in online auction activity. This activity not 
only accounts for a large volume of the economic transactions conducted over the Internet but has also led 
to a revolution in the online and offline retail markets [1]. Moreover, the emergence of the Internet as a 
market force has helped minimize operating costs, lower entry barriers, and diminish physical travel, thus 
intensifying competition, which is now just a “click” away [2]. Hence, online auction service providers 
have made a practice of offering loyalty incentives and investing in customer retention programs in an 
effort to minimize their attrition rates and to maximize the repurchase intentions of their customers [3]. 
Online auction service providers use these retention investments to nurture bidder loyalty in their online 
communities. In today’s highly competitive online auction market, the ability to retain existing customers 
is fundamentally important, because retention is less costly and difficult than obtaining new customers 
and can help establish a sustainable competitive advantage [4].  
Building customer loyalty requires critical resources and resource commitment, including 
developing an effective auction website that will encourage bidders’ participation. Hence, auction service 
operators must be able to refocus their digital resources toward developing a distinctive website to 
improve bidder loyalty. That is, an effective auction website may eventually stimulate the bidding 
motivation of customers, which in turn will sustain their loyalty to the website. However, the effect of a 
stimulating website is reflected by each customer’s perceptions. Consequently, online auction service 
providers need to evaluate their customers’ organism reactions to such website stimuli, before expecting 
customer loyalty as a response.  
Accordingly, this study aims at applying traditional and evolutionary stimuli-organism-response 
(S-O-R) frameworks to investigate bidder loyalty in online auctions. According to the traditional S-O-R 
model, environmental stimuli can lead to cognitive and affective reactions that cause certain behaviour to 
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be performed [5]. The model, which has been widely applied and successfully validated in information 
systems (IS) research, considers the organism to be the mediator between the stimulus and the response 
[6-9]. A recent meta-analysis of S-O-R research [10] has also confirmed the validity of the organism as a 
theoretical construct for empirical investigation. However, the results concerning the mediating role of the 
organism in the model have been mixed. For example, the emotional state of online shoppers has been 
shown to fully mediate the effect of design on shopping behaviour but to only partially mediate the 
ambience [11]. By contrast, Thang and Tan [12] identified a direct stimulus-response relationship between 
store image and consumer retail behaviour. These mixed results suggest that the full mediation of 
organism between stimulus and response suggested by the traditional S-O-R framework may vary—
particularly when psychologically complex, dynamic, and recursive phenomena are being modelled [13]. 
The evolutionary S-O-R framework [13] with varied relationships between stimulus, organism and 
response, thus, may be a better fit.  
Online auction websites can have different effectiveness measures in relation to factors such as 
technological service and branding. Thus, their psychological effects on bidders are likely to be 
heterogeneous and complex. Although the traditional S-O-R model offers insights into the full mediating 
effect of the organism, researchers have argued that the idea of a partial mediating effect has heuristic 
value for theory building because it can uncover other missing mediators and underlying relationships 
[14]. Accordingly, these researchers have stated that more attention should be paid to partial mediation. 
We respond to this call by investigating the full and partial mediating effects of bidders’ organism 
reactions on the relationship between making an auction website more stimulating and bidder e-loyalty 
based on the traditional and evolutionary S-O-R frameworks. 
Based on the above arguments, in this study we focus on the following research questions:  
1) Which factors influence bidder loyalty to online auction websites?  
 
2) Do different factors show the same patterns in terms of their effects? 
 
3) Does the fully or the partially mediating S-O-R model better explain e-loyalty to online auction 
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websites?  
 
 
Although the antecedents of e-loyalty in online auction websites have been investigated in 
previous studies, most of the technological factors are some general website characteristics and few are 
specific to online auctions and the brand factors that also need to be investigated. The extant literature has 
also provided mixed research findings on the mediating effects of utilitarian and hedonic factors. 
Therefore, this study selected bidders’ perceived bidding utility and enjoyment as the organism reactions. 
The results of this study can contribute to the existing research and practice in several ways. First, our 
findings can provide insights for online auction service providers to determine whether to place greater 
emphasis on website branding or technology enhancement. Moreover, the validity confirmation of the 
evolutionary S-O-R, in relation to bidder loyalty can help to reconcile inconsistent S-O-R results. Finally, 
the discussion on the causal direction of cognitive and affective perceptions in online auction context 
echoes the need for this research gap [7]. 
RESEARCH BACKGROUND 
Studies on E-loyalty to Websites 
E-loyalty is defined as the “perceived intention to visit or use a website in the future and to 
consider purchasing from it in the future” [15]. A recent meta-analysis of the e-loyalty literature examined 
both the consequences and antecedents of e-loyalty [16]. In terms of consequences, the findings showed 
that e-loyalty, measured behaviourally or attitudinally, can increase cross-sales, customer profitability, 
willingness to pay more, and positive word-of-mouth (WOM) behaviour. Moreover, e-loyalty can reduce 
customer price sensitivity and alternative search behaviour. The results of the meta-analysis thus 
established the potentially positive and strategic effects of e-loyalty in online business environments. 
In their meta-analysis, Toufaily et al. [16] also classified the antecedents of e-loyalty into five 
categories of characteristics relating to the website, product/service, company/retailer, customer, and 
environment. Upon further examination, we found that website characteristics mainly refer to the 
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technological nature of the websites and that the product/service and company/retailer can be combined 
into one category, product or company. Therefore, we reviewed the antecedents of e-loyalty in relation to 
the following factors: technology, product or company, customer, and environment (as summarized in 
Table 1).  
Table 1. Overview of Studies on E-loyalty 
Categories Antecedents Literature Remarks Summary 
Technological 
factors 
Website & technology [4] General 
characteristics 
Most studies deal 
with general 
characteristics; only 
a few analyse 
specific 
technological 
characteristics. 
User interface [17] General 
characteristics 
eCRM system [18] Specific 
characteristics 
Customization, 
navigation, accuracy, 
responsiveness, & 
assurance 
[19] 
General 
characteristics 
Perceived usability [20] General 
characteristics 
Navigation design, 
visual design, & 
information design 
[15] General 
characteristics 
Navigational quality [21] General 
characteristics 
Perceived usability & 
expertise 
[22] General 
characteristics 
Recommendation 
quality of the 
recommendation agent  
[23] Specific 
characteristics 
Technological design [24] General 
characteristics 
Product or 
company 
factors 
Lodging brand [25] Brand 
Most studies focus 
on reputation. There 
is limited research on 
branding. 
Service quality [26] Service 
Width of product 
selection 
[15] Product 
Perceived capability [21] Capability 
Reputation [15; 21; 22; 
27] Reputation 
Customer 
factors 
Trust as an 
intermediary variable 
between other 
antecedents and 
e-loyalty or repurchase 
intention 
[15; 20; 21; 
27-30] Most of the studies 
confirm the mediating 
effect. 
The studies mostly 
focus on trust and 
satisfaction, with 
limited attention paid 
to cognitive-affective 
states. Satisfaction as an 
intermediary variable 
[15; 17; 19; 
20; 27; 29] 
Most of the studies 
confirm the mediating 
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between other 
antecedents and 
e-loyalty or repurchase 
intention 
effect. 
Effectiveness & 
efficiency as well as 
enjoyment 
[30] 
Cognitive-affective 
Environmental 
factors 
Previous relationship [31]  
Studies are 
diversified. 
Online experiential 
value 
[32]  
Fairness or justice [29; 33]  
Perceptions of ethics [34]  
Our literature review clearly indicates that the antecedents of e-loyalty have been widely 
investigated. However, we believe that three areas require further investigation. First, most of the 
technological factors relating to websites are highly general and only two studies [i.e., 18; 23] have 
investigated factors that are specific to the functions of their websites. Salmen and Muir [18], for example, 
investigated the use of electronic customer care technologies to create customer e-loyalty in the context of 
Internet banking. By contrast, Yoon et al. [23] investigated the use of general collaborative-filtering and 
random recommendation agents to improve e-customer loyalty on online shopping. However, studies 
have seldom investigated specific technologies in the auction website context. The investigation of 
specific technological attributes in auction website is necessary because different websites provide 
different services to customers. Hence, such research is needed to validate specific IT capabilities in 
specific IT context that enhance e-customer loyalty.  
Second, although reputation has been thoroughly studied, branding itself has been largely ignored. 
We only found one e-loyalty study that addressed branding [25]. Corporate reputation and branding are 
both important to marketing [35]. Reputation (or brand image) is a “bottom-up” approach from the 
customer perspective, whereas branding is a newly developed “top-down” approach from the 
organizational perspective [36]. With the emergence of website brand effects, more emphasis needs to be 
placed on website branding than on the traditional branding approaches [16; 37]. 
Third, in terms of the customer factors, trust and satisfaction have both been examined as 
intermediaries in many studies. Some researchers called for further research on hedonic and functional 
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elements [16]. The aim of this study is to address these research gaps by investigating e-loyalty to online 
auction websites. 
Studies on the S-O-R Model 
The traditional S-O-R model was derived from the inputoutput model, which assumes that 
individuals make rational behavioural decisions [13]. However, decision making is not a fully rational 
process, due to people’s individual differences and their unique mental states and processes. As people are 
not entirely rational in their decision-making, the S-O-R model places more emphasis on factors relating 
to internal organism reactions in explaining individual responses. According to the S-O-R model, 
environmental stimuli can affect the cognitive and affective reactions that cause individuals to perform 
certain behaviour [5]. Hence, the S-O-R model solves the “rationality assumption” problem of the original 
inputoutput model by emphasizing the internal cognitive and affective processes of individuals, which 
are referred to as organism reactions. Importantly, the S-O-R model considers the organism to be the 
mediator between the stimulus and the response. 
The traditional S-O-R model has been widely used in studies of consumer behaviour (some of the 
key investigations are summarized in Appendix A). With the exception of [38; 39], all of the existing 
studies have been conducted in the context of online shopping. However, to the best of our knowledge, no 
existing S-O-R research has focused on online auction websites. The traditional S-O-R studies used a 
range of stimulus, organism reaction, and response variables. The most commonly investigated response 
variables are customer satisfaction, loyalty, and purchase intention. The stimulus variables used to 
investigate the response variables can be classified as relating to technological, social, and 
ambience-related factors. In regard to the relationship between the stimulus and response variables, 
researchers have mainly focused on the emotional and cognitive states of customers. The emotional states 
that have been investigated include pleasure, arousal, flow, perceived enjoyment, and affect. Cognitive 
states such as perceived usefulness, cognition involvement, and valence or perceived diagnosticity have 
also been examined. Most studies [e.g., 6; 38; 40-42] have investigated both of these states.  
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All of the aforementioned studies have confirmed the validity of the traditional S-O-R model, and 
most have tested the mediating effect of the organism on an ad hoc basis using Baron and Kenny’s [43] 
three-step method. In addition to using the standard S-O-R constructs, some studies have adopted applied 
personal or situational moderators, such as involvement and atmospheric responsiveness [44], perceptual 
curiosity [8], involvement and demographic attributes [41], product-related risk [45], and user expertise 
[9]. In studies of multiple organism constructs, researchers have also examined the interactive effects of 
the variables [e.g., 7; 38; 39; 41; 42; 44]. 
The findings of the previous studies suggest that most technology-related stimuli are fully 
mediated by organism reactions (cognition or affect or both) [6; 7; 38; 44; 45]. However, the findings 
regarding the effects of ambience-related and social factors are not conclusive. Among the few studies 
that have explored both the partial and full mediating effects of organism related factors, Mummalaneni 
[11] found that the mediating effects of emotional responses on shopping behaviour were mixed. 
Moreover, the effect of design was found to be fully mediated by pleasure and arousal, whereas that of 
ambience was partially mediated. This inconsistency requires further examination to validate the 
evolutionary S-O-R model. 
The Evolutionary S-O-R Model  
Although people do not behave in a completely rational manner, they are not completely 
irrational. The concept of bounded rationality is generally held to provide the most realistic account of the 
decision-making process [46]. Proposed by Herbert Simon, the bounded rationality framework maintains 
that when people make decisions, their rationality is limited by the cognitive limitations of the 
decision-maker, the information they possess, and the finite amount of time they have to make a decision 
[47]. Hence, the assumption that there is a direct relationship between stimuli and responses needs to be 
re-evaluated. Nonlinear S-O-R relationships can depict the complex and dynamic behaviour of rationally 
bounded people. Accordingly, Jacoby [13] extended the traditional S-O-R model to formulate an 
evolutionary S-O-R model. 
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Jacoby [13] based the principle of the evolutionary S-O-R model on the fundamental 
characteristics of the traditional S-O-R model. However, instead of framing the S-O-R relationship in a 
linear, sequential manner, the evolutionary model depicts S-O-R as three overlapping circles that form a 
Venn diagram with seven sectors. As indicated in Figure 1, the dashed boundary lines depict the 
permeable evolutionary relationships between adjacent sectors. Sector 1, the encountered environment, 
includes a package of external stimuli (such as products, brands, prices, and logos) and represents the 
environment that individuals encounter in problem solving. When some of these stimuli are processed or 
responded to automatically or unconsciously, the individual crosses the permeable lines and evolves to 
either Sector 2 or Sector 5. However, when stimuli are processed and responded to consciously, the 
individual moves to Sector 4. If the processing and response process is not directly visible and needs to be 
learnt, the individual moves to Sector 6, which is termed internal responses. It is likely that the outputs 
from Sectors 2, 4, and 6 shift to Sector 3, which represents the emotive and cognitive faculties along with 
all of the individual’s prior experiences or long-term memories, which thus allow him/her to react 
appropriately to external stimuli. Sector 7 represents external responses, which refer to externally 
detectable nonverbal, verbal, and behavioural responses.  
 
Figure 1. The Evolutionary S-O-R Model 
 
1
S
2
4
3
O
5 6
7 R
Sector 1: encountered environment;
Sector 2: automatic processing;
Sector 3: experiential storehouse;
Sector 4: consciousness;
Sector 5: untraceable stimulus-response events;
Sector 6: internal responses;
Sector 7: external responses.
                    the S-O-R path
                    the direct S-R path 
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There are two paths from Sector 1 to Sector 7, the S-O-R path and the direct S-R path in the 
evolutionary S-O-R model; notably, the traditional S-O-R model only exhibits the first path. One of the 
aims of this study is to investigate the full and partial mediating effects of organism reactions on the 
relationship between stimulus and response. The evolutionary S-O-R model, especially the two 
evolutionary paths from Sector 1 to Sector 7, provides a solid theoretical basis for this investigation. 
Importantly, we conduct our study in a bidder loyalty context and include a number of technology and 
brand related factors. 
RESEARCH MODEL AND HYPOTHESES 
The research models developed in this study are based on the traditional and evolutionary S-O-R 
models. In selecting our organism mediators, we concur with the argument by Parboteeah et al. [7] that 
users’ interactions with websites induce both cognitive and affective reactions. The construct of cognitive 
reactions captures the mental responses to environmental stimuli, whereas that of affective reactions 
captures the individual’s emotional responses [7]. Online bidding not only involves buying things from 
sellers but also fosters a sense of competitive gaming with other bidders to “win” bids. In fact, research on 
consumer behaviour in the context of online bidding has shown that most bidders perceive other bidders 
as competitors, securing a successful bid as “winning,” and not achieving a successful bid as “losing” [48]. 
Such cognitive reactions can have strong hedonic effects on users, whereby the experience of winning (or 
almost winning) generates emotional and physiological responses, the tension and excitement of which 
can lift self-esteem and create habits that are centred on the behaviour that created the arousal [49]. 
Therefore, online auction websites, which are an example of a mixed-motivation system, appeal to both 
utilitarian and hedonic motivations [50].  
In addition, as indicated in Appendix A, the mediating effects of the utilitarian and hedonic 
factors in previous studies remain uncertain. Some show full mediation while others do not. Therefore, in 
this study, we examine bidders’ perceived bidding utility and enjoyment of a website as the selected 
cognitive and affective organism reactions. Perceived bidding utility refers to bidders’ perceptions of the 
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utility of an auction website—including its performance, quality, usefulness, and credibility. Perceived 
bidding enjoyment refers to their perceived enjoyment of using an auction website, such as good feelings, 
pleasant memories, and sensory pleasure. The selection of utilitarian-hedonic perception as organism 
variable is based on the argument that information technology may be classified as utilitarian or hedonic 
[51; 52]. This classification is shaped by the consumption perspective that distinguishes between 
cognitive and affective organism reactions to the information technology. That is, the use of website can 
trigger bidders’ organistic reactions in perceiving the website’s utility and hedonic value in bidding. 
In identifying the stimulating cues of auctioning, we started from investigating the factors that 
lead to the success of websites. Most often, researchers relate these success factors to user perception of 
the website through the lenses of various adoption theories. A review of these studies suggest that website 
success factors include website quality [e.g., 37; 53], website service [e.g., 19; 26; 33], website design 
[e.g., 9; 15], and network effect [e.g., 54; 55]. 
To understand how cognitive and affective reactions are brought about and sustained over time by 
these stimulating cues, we first interviewed 21 experienced online users of Taobao (the largest online 
auction platform in China), and solicited their feedback regarding their use of the auction website. During 
the interviews, we queried these bidders about the critical functions and features of Taobao that motivated 
them to continue bidding with this website to obtain more specific, rather than general, factors since there 
is little relevant information on this in existing literature. The top responses were found to be bidding 
agent, watch the item (WTI), website popularity and bidder size, and product range. These four responses 
became the basis of the “stimuli” selected in our study because they outnumbered other functions 
significantly. The four stimuli were then classified into technological factors (including the effectiveness 
of bidding agent and WTI) and brand factors (network effect and product diversity) and further 
introduced below. 
The bidding agent allows bidders to automatically update their bids in response to other bids. The 
WTI function enables bidders to continuously watch their target auctions by automatically sending them 
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messages with updates on the progress of each auction. The network effect refers to the economic effect of 
a product becoming more valuable the more it is used by consumers, as in the cases of the telephone, 
email, and the Internet, see for example [55-58]. A positive network effect increases bidders’ utility when 
more bidders are bidding in the same auction site. A positive network effect is crucial as it suggests 
popularity of the website, diversification of products auctioned, potential of more entrants, and extent of 
services offered. A larger bidder size also leads to more intense bidding and bidding experience sharing, 
which possibly causes herding or social influence among bidders. To operators of auction websites, the 
network effect provides an effective basis for strengthening corporate brands in an online environment. 
Due to the increasing importance of WOM marketing, the network effect is becoming increasingly crucial 
for the viability of online platforms. The network effect can help online auction websites strengthen their 
corporate identity and brand and thus help particular websites to become “branded,” that is, more 
attractive and more widely recognized and accepted. Therefore, the network effect is an important factor 
in online auction website branding.  
In addition, the product range offered on an auction website can enhance the stickiness of the 
website brand. From an organizational perspective, product diversity is significantly related to firm 
performance, regardless of whether the company is a large firm [59; 60] or a small- or medium-sized firm 
[61]. From a consumer perspective, variety offers more options for customers to satisfy their needs over 
time and helps them find products more easily [62]. For online auction websites, product diversity plays 
an even more important role in branding. The convenience and customization that variety provides have 
been found to increase e-loyalty [53; 63]. Hence, we selected the network effect and product diversity as 
the branding stimuli in our model. Compared with the technological factors, the branding stimuli of the 
network effect and product diversity are less easily imitated by competitors.  
The four identified stimuli were selected as the independent variables of our research models and 
were proposed on the basis of the traditional and evolutionary S-O-R models, with the following 
adjustments. First, a core assumption of the S-O-R model is that not all the stimuli have consequential 
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effects on all the reactions. Second, also based on the S-O-R principles, we assume that the bidders’ 
reactions will exhibit some organismic interactions. These interactions are indicated in the research 
models. Model 1 is the full mediating model based on the traditional S-O-R model. Models 2 and 3 are 
partial mediating models based on the evolutionary S-O-R model (see Sector 5 in Figure 1) that assess the 
direct effects of technological and branding stimuli on bidder loyalty, respectively. 
The Full Mediating Model (Based on the Traditional S-O-R Model) 
The full mediating model is depicted in Figure 2. The perceived effectiveness of the bidding 
agent, WTI, the network effect, and product diversity are the stimuli that influence bidders’ organism 
reactions and their perceptions of the website. These stimuli are all proposed to have a direct effect on 
perceived bidding utility, but only network effect and product diversity are proposed to have influence on 
hedonic perception. Bidding agent and WTI are simple software agents with only a few parameters to 
manipulate. They were designed to automate bidders’ tasks and make their bidding process more efficient. 
Hence, these technologies are more utilitarian in orientation, rather than hedonic in design and use. Past 
research [e.g., 64; 65] have also confirmed that software tools—particularly simpler ones—have weaker 
or even no significant hedonic value than utilitarian value in website acceptance. Therefore, we designed 
our model to only evaluate the hedonic value of network effect and product diversity.  
The bidders’ perceived bidding utility and enjoyment of the online auction website, which 
represent cognitive and affective reactions, respectively, influence their e-loyalty responses to the website. 
In this full mediating model, the stimuli do not directly affect the response, as indicated by Figure 2. In 
the remainder of this section, we provide a detailed account of the hypotheses for this model. 
Bidder perceptions and bidder loyalty 
When online auction websites are examined as a technology, three types of perceptions are 
usually investigated: perceived ease of use, usefulness, and enjoyment. These factors are the major 
determinants of the technology acceptance model (TAM) [52; 66]. In a recent study, these perceptions 
were extended to mixed-motive uses that involved both strong utilitarian and strong hedonic motivations 
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[50]. The findings of this study coincide with research findings that suggested that two customer 
perceptions, utilitarian and hedonic, influenced customers’ purchase behaviour [67]. 
A number of previous studies have confirmed the effects of perceived bidding utility from a  
Figure 2. The Research Models 
 
technological perspective. For example, perceived usefulness was found to be positively associated with 
the intention to use technologies in the TAM [66; 68; 69]. Perceived ease of use and usefulness have also 
been found to influence e-loyalty [4; 26; 70]. For example, perceived usefulness was found to predict the 
acceptance of instant messenger services among employees [71]. Perceived website competence was also 
investigated as a dimension of trust and was found to have a positive influence on website loyalty [20]. In 
another study, perceived e-service utility was found to have a positive effect on customer loyalty and 
commitment [72]. Based on these findings, we believe that the same associations apply to online auction 
websites. Thus,  
H1a: Perceived bidding utility is positively associated with bidder loyalty to an online auction 
website. 
 
In addition to utilitarian factors, hedonic factors have attracted significant research attention [73]. 
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Perceived enjoyment, or the extent to which using a system is perceived as pleasurable and fulfilling in 
itself [68], was introduced in a later version of the TAM and was found to often play a stronger role than 
utilitarian motivations [50; 52]. For example, studies on online games have shown that perceived 
enjoyment plays a critical role in the acceptance of gaming systems [74]. Recently, two empirical studies 
on online gaming adoption and immersion (i.e., hedonic motivations) found that although usefulness is a 
helpful predictor of the initial use of a game, the key to immersive use is stimulating the gamer’s curiosity 
and joy [50]. Another study found that when users’ immersive needs were satisfied, the users became 
loyal to the gaming system [75]. A study on an online store found that stimulating customers’ online 
enjoyment affected their e-loyalty [19; 70]. Customer satisfaction was also found to affect e-loyalty in an 
e-banking context [76]. The results of these studies indicate the importance of perceived bidding 
enjoyment for system use, acceptance, and loyalty. 
Perceived bidding enjoyment have been shown to have a positive influence on consumers’ brand 
satisfaction, which can influence purchase intentions [67]. In addition, consumers’ perceived bidding 
enjoyment of a brand were found to enhance their intention to purchase products of the brand [67], 
thereby increasing their customer loyalty. Based on our literature review, we propose that the same 
relationships hold for online auction websites. Specifically, we believe that the bidders’ perceived bidding 
enjoyment will enhance their intention to revisit the website, thereby increasing their e-loyalty. Thus,  
H1b: Perceived bidding enjoyment is positively associated with bidder loyalty to an online 
auction website. 
 
In addition to their individual effects on bidder loyalty, customers’ cognitive and affective 
perceptions are likely to interact. Empirical support has been found for a causal relationship from 
cognition to affect [7] and the reverse relationship has also been supported [77]. It has been speculated 
that the causal direction between the two variables is determined by the dominant mediating state (either 
cognitive or affective) in a given context [7]. Prior research has selected effectiveness and enjoyment to 
represent the cognitive and affective perceptions, respectively [30]. In a utilitarian online auction (rather 
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than hedonic), we propose that bidders’ perceived bidding utility (i.e., cognition) goes before their 
perceived bidding enjoyment (i.e., affect). Maslow’s theory of hierarchy of needs [78] also suggests that 
the basic needs (to buy items from sellers) should be fulfilled before the advanced needs (e.g., to “play 
games” with and beat other bidders) [48]. Yet, fulfilling utilitarian goals can be highly fulfilling [79]. 
Thus, the bidders’ perceived bidding utility can thus influence their perceived bidding enjoyment. The 
more utility bidders perceive in an online auction website, the more pleasure they are likely to experience. 
Thus,  
H1c: Perceived bidding utility is positively associated with perceived bidding enjoyment. 
 
Technological stimuli 
A bidding agent is an online system that helps bidders bid automatically after they set a specific 
reserve price [80]. Typically the bidding agent continues to outbid any other bidders, but only with a 
minimum bid increment, until it reaches the reserve price. In this way, bidders do not have to wait and 
respond to any further bids from others, which helps to save time. This process can also guarantee that the 
bidder do not lose the consumer surplus if winning the auction because the final price is lower than or at 
most equal to their willingness-to-pay. In addition, before a bidder actually submits a bid on an item in 
which they are interested, the WTI function can enable them to watch the auction process. WTI also 
allows bidders to watch multiple items at the same time, thereby freeing the bidders from having to check 
the individual webpages. The WTI function automatically sends messages to potential bidders with 
updates on the auction process. Accordingly, the bidding agent and WTI directly affect the bidding 
performance of users more than other services. Importantly, the use of these functions decreases the 
cognitive load of engaging in online auctions and increases the bidders’ chances of winning. We propose 
that like website navigation and accuracy in general, these specific technological stimuli strongly 
influence customers’ perceived bidding utility. Thus,  
H2a: The effectiveness of the bidding agent is positively associated with the perceived bidding 
utility. 
 
  
17 
 
H2b: The effectiveness of the WTI function is positively associated with the perceived bidding 
utility. 
 
Branding Stimuli 
According to the traditional S-O-R model, individuals’ cognitive/affective reactions are aroused 
by stimuli. We argue that the network effect is another important stimulus that can influence bidders’ 
perceptions. The network effect is directly related to customer utility because the greater a network’s size, 
the greater its value to customers [81]. For example, the network effect of broadband infrastructure has 
been demonstrated in many countries [82]. Similarly, the network effect has been shown to lead to higher 
software value [83] and to result in increased profit for software vendors [84]. It has also been proposed 
that successful online auction websites exhibit a network effect that qualitatively increases their overall 
value and helps them quickly overwhelm their competition [54]. We thus propose that the network effect 
can be perceived by bidders from the customer perspective, especially as they discover the depth and 
breadth of the network through using and interacting with a website. That is, the larger the perceived 
network effect of an online auction website, the greater the online bidders’ perceived utility: 
H3a: The network effect is positively associated with the perceived bidding utility. 
 
Moreover, we propose that the network effect influences bidders’ perceived bidding enjoyment, 
not just their perceived bidding utility. As humans are social animals, individuals need to interact with 
others. The network effect is based on the extensive online user base, which brings more social presence 
and social norms to the network that can affect bidders’ perceived bidding enjoyment. The social presence 
of others was found to increase customers’ perceived enjoyment of a B2C e-service [70]. Social norms 
were also found to positively affect the perceived enjoyment of technologies [85]. In online auctions, 
social presence was found to increase bidders’ participation behaviour [86], and the network effect 
enhanced sellers’ perceived enjoyment [87]. In fact, some auction websites have even organized their 
members into social groups, allowing them to exchange bidding information and experience [33]. With 
these social groups, bidders are organized into friends at the personal and bidding levels, which increases 
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interaction, fun, and pleasure [88]. Given these findings, we propose that the network effect also enhances 
bidders’ perceived enjoyment because it increases the possibility of interaction, competition, and 
cooperation with others as well as the joy inherent in these forms of social engagement. Thus, 
H3b: The network effect is positively associated with the perceived bidding enjoyment. 
 
Product diversity is significantly related to firm performance regardless of company size. The 
development of the Internet has transformed product distribution and affected product diversity [89]. In 
the context of online auction websites, it has been argued that product diversity is important for attracting 
customer interest and is a critical consideration for auction intermediaries attempting to establish a 
website brand [90]. Greater diversity offers more convenience and options for bidders, which can increase 
their perceived bidding utility of an auction website. Research has shown that the increased product 
variety of online bookstores can enhance consumers’ welfare [91], which may affect their perceived 
bidding utility. Thus,  
H4a: Product diversity is positively associated with the perceived bidding utility. 
 
People often exhibit variety-seeking behaviour [92], which suggests that variety may be a key 
source of hedonic motivation. In the hedonic adaptation prevention model, variety is considered the 
“spice” of happiness [93]. We believe that this explanation can be generalized to the online auction 
website context, in which product diversity is likely to be associated with bidders’ emotional reactions. 
Higher diversity may lead to more searches, comparisons, and competition between products [63], which 
increase the pleasure of bidding online. From a consumer behaviour perspective, variety is important 
because the many choices satisfy the purchaser’s need for stimulation [62]. This is a key factor for 
traditional retailers and it explains why consumers enjoy large malls and a wide variety of shopping 
choices [94]. Considering the similarity between online bidding and online shopping, variety-seeking 
behaviour should apply to the users of online auctions. Thus, 
H4b: Product diversity is positively associated with the perceived bidding enjoyment. 
 
Partially Mediating Models (Based on the Evolutionary S-O-R Model) 
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Sector 5 in the evolutionary model indicates that there may be a relationship between a stimulus 
and a response due to the individual’s “chemical response.” In this situation, the organism may only 
partially mediate the effect of the stimulus on the response. To confirm the direct effect of stimuli, we 
propose two partially mediating models. The first alternative model (Model 2) tests the partial mediating 
effect of customer perception on the relationship between the effectiveness of technological services and 
bidder loyalty. In this model, the direct paths from the effectiveness of the bidding agent and WTI to 
bidder loyalty are added to the full mediating model (Model 1). The more effective the two technological 
services are, the more loyal the customers will be to the auction website. Thus, 
H5a: The effectiveness of the bidding agent is positively associated with bidder loyalty. 
 
H5b: The effectiveness of the WTI function is positively associated with bidder loyalty. 
 
Model 3 tests the partial mediating effect of customer perception on the relationship between 
branding stimuli (the network effect and product diversity) and bidder loyalty. The corresponding paths 
between the two stimuli and bidder loyalty are thus added to the model. The network effect has been 
found to have a direct effect on behaviour. For example, the network effect was found to be a significant 
driver of the adoption of open-standard inter-organizational systems [57]. Cheng and Liu [58] empirically 
confirmed that the network effect can deter mobile telecommunication users from switching to another 
carrier. The perceived network effect was also found to positively affect sellers’ intentions to use an 
online auction website [95]. In addition, because people tend to exhibit variety-seeking behaviour [62], 
customer loyalty is likely to be increased if consumers’ needs for convenience and customization are 
fulfilled by obtaining diverse products [53; 63]. In line with this, a study confirmed that the width of 
product selection had a positive effect on e-loyalty [15]. Thus, 
H6a: The network effect is positively associated with bidder loyalty. 
 
H6b: Product diversity is positively associated with bidder loyalty. 
 
METHODOLOGY 
Measurement Development 
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Most of the measurements used in this study were developed based on previous literature. The 
review process allowed research variables to contain the basis for measurement development and 
reliability assurance. All of the measures were composed of multiple statements in which the respondents 
were asked to respond using a 7-point Likert scale, ranging from 1 (“strongly disagree”) to 7 (“strongly 
agree”). Importantly, as discussed in the next section, all of the measures were rigorously processed to 
establish their content validity, including a pilot test of their reliability. 
We developed the measures of the effectiveness of the bidding agent and the effectiveness of WTI 
on the basis of the study by Pavlou and Gefen [96], in which the perceived effectiveness of the feedback 
mechanism was measured by investigating its accuracy, availability, effectiveness, and reliability. Pavlou 
and Gefen also measured the perceived effectiveness of escrow services by examining the guarantees 
provided by their functions. In this study, we used the effectiveness, reliability, service quality, and 
function guarantees to measure the effectiveness of the bidding agent and WTI.  
We based the measure of the network effect on the findings that a growing network can lend more 
“utility,” “benefit,” and “value” to the next participant [57; 97; 98]. In this study, the network effect was 
thus measured by these three items, together with “convenience,” which is also a critical dimension of the 
network effect [99]. 
We developed the measure of product diversity based on the measures used in previous studies 
[89; 91]. The product diversity measure included four statements asserting that the products being 
auctioned were of great quantity and variety and affirming that the website provided sound choices and 
better inventory than other auction sites. 
We adapted the measures of perceived bidding utility and perceived bidding enjoyment from a 
study by Na et al. [67] by changing the word “product brand” to “website.” Hedonic perception was 
measured using indicators of good feelings, pleasant memories, and sensory pleasure. Perceived bidding 
utility was measured using performance, quality, usefulness (added), helpfulness, and the credibility of 
the website’s image. 
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We adapted the measure of bidder loyalty from [70; 100]. Cyr et al. [70] measured perceived 
loyalty by website reuse behaviour. We extended their measure by dividing reuse into frequent and 
regular future bidding on the website. In addition, according to Lam et al. [100], loyalty includes not only 
the patronage of an online vendor but also confidence in recommending the vendor. Therefore, we added 
a statement regarding recommendations to others to this measure. 
Measurement Content Validity  
We established content validity through several rigorous scientific procedures. First, most of the 
measures were based on previously validated instruments that adhere to the guidelines for online 
instrument construction [101]. Second, the questionnaire was initially developed in English and 
subsequently translated into Chinese by a doctoral student. A second doctoral student was invited to 
translate the Chinese version back into English. The original English and the translated versions were then 
compared by a professor to check for accuracy. This process enabled us to establish a cross-cultural 
measurement equivalent, as shown in [102]. Thus, the early version of the questionnaire was refined 
multiple times to ensure content validity. 
Third, the questionnaire was pretested by four business professors with experience in IS survey 
research and 20 experienced online bidders. Based on their feedback and comments, changes were 
applied to the wording, grammar, and structure of the questionnaire to reduce ambiguity and improve 
readability. Moreover, the question sequence was rearranged to ensure questionnaire validity and 
reliability. 
Finally, a pilot study was administered to 25 online bidders randomly chosen from the largest 
online auction website in China, Taobao. Cronbach’s alphas for all of the items in the pilot test were 
above or near 0.80, indicating that the questionnaire had adequate reliability [103]. As a result of the pilot 
test, a few changes were made to the wording and sentence structure of the questionnaire, which further 
improved the content validity of the survey instrument. 
Data Collection 
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The data for this study were collected from the Taobao auction website. We randomly chose 
1,299 bidders on the website. To avoid contaminating the data with fake IDs, only validated bidders 
whose identities were verified by Taobao were selected. The bidders were contacted through the online 
WangWang instant messenger service and were given a brief introduction to the study, which included a 
description of the research objectives and requirements and an invitation to participate. The participants 
were given a reward of 10RMB (approximately US$1.64) following successful completion of the online 
survey. 
The bidders who agreed to participate were asked to complete an online questionnaire on the 
website of a professional online survey firm (www.surveymonkey.com). The use of this service 
guaranteed access control, authentication, and the avoidance of multiple responses from the same 
respondents [104]. After two rounds of reminders, 449 bidders completed the questionnaire and their 
responses were automatically collected by the online survey. 
RESULTS  
Respondent Profile 
Of the 449 respondents, 130 (29%) were male and 319 (71%) were female. This gender ratio was 
consistent with a report by the China Internet Network Information Centre indicating that the 
male-to-female ratio of Taobao users is 39.3:60.7.1 Most of the respondents (44.4%) were between 25 
and 30 years old, 28.3% were between 19 and 24 years old, 21.4% were between 31 and 38 years old, and 
all other age groups accounted for less than 10% of the respondents. Most of the respondents, 78.4%, had 
a university-level education, 11.6% had a high school education, and those with less education comprised 
less than 10% of the sample. Regarding income, 27.7% of the respondents earned less than 2,000RMB 
(US$329) per month, 39.7% earned 2,001RMB to 4,000RMB (US$330 to US$658) per month, 20.9% 
                                                     
1 http://www.cnnic.net.cn/research/bgxz/dzswbg/200912/t20091203_18410.html; 
http://blog.sina.com.cn/s/blog_5101b9050100hvz8.html 
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earned 4,001 to 6,000RMB (US$659 to US$988) per month, and 11.6% earned more than 6,001RMB 
(US$988) per month. In terms of employment, the most frequently reported occupations were government 
or public employee (21.4%) and student (15.7%). 
Establishing Construct Validity and Reliability 
Prior to running the final models, we conducted tests to establish the construct validity of the 
questionnaire items. A confirmatory factor analysis (CFA) [105] was conducted using LISREL 8.51 to test 
the fit of the measurement model. The chi–square value was found to be 986.12 (df = 329), the 
nonnormalized fit index (NNFI) was 0.97 (> 0.95), the comparative fit index (CFI) was 0.97 (> 0.95), the 
standardized root mean residual (SRMR) was 0.044 (< 0.06), and the root mean square error of 
approximation (RMSEA) was 0.071 (< 0.08). The indices met the cut-off criteria for the measurement 
model [106; 107], indicating that the measurement used in this study had good fit. Convergent validity 
was established by the good-fit indices of the measurement model, the item loadings (all higher than 0.5), 
and the average variance extracted (AVE) values of the constructs (all of which were above the 0.5 
threshold [108]).  
Discriminant validity was assessed by comparing the square roots of the AVE values and the 
correlations between the constructs. As shown in Table 2, the correlation of each pair (off-diagonal) was 
smaller than the square root of the AVE of each of the constructs. Thus, discriminant validity was 
confirmed. To further assess the discriminant validity, a series of constrained CFA models was developed 
to compare with the original unconstrained CFA model [109]. In each constrained model, the correlation 
between one pair of constructs was constrained to 0.7.  
Discriminant validity was tested by the chi-square change caused by the constraint tests. A significant 
change meant that the correlation of the two constructs was significantly different from 0.7. Our data 
analysis results demonstrated that the correlations between each pair of constructs were all significantly 
different from 0.7, confirming discriminant validity. We also calculated Cronbach’s alpha to test the 
reliability of the measurement (α in the first column of Table 2). Most of the Cronbach’s alpha values 
  
24 
 
were above or close to 0.9, except for the value for bidder loyalty, which was 0.731 (still above the 
standard threshold). 
The common-method variance (CMV) was also examined by using Harman’s single-factor test, 
in which all of the items were included in an exploratory factor analysis. The un-rotated solution 
generated seven factors rather than one single factor, and the first factor did not account for the majority 
of the variance (33.6%), indicating that no serious CMV was likely in our study. In addition to Harman’s 
test, we checked the correlation matrix. There were no high correlations (0.90 or above), which also 
confirms that CMV was not a problem in this study [110].  
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Table 2. Measurement Model Statistics 
 
Latent Construct α Mean SD AVE (1) (2) (3) (4) (5) (6) (7) 
Effectiveness of 
bidding agent (1) 0.927 20.91 4.68 0.768 0.876       
Effectiveness of 
WTI (2)  0.870 22.97 3.52 0.645 0.261 0.803      
Network effect 
(3) 0.912 22.58 3.88 0.730 0.306 0.412 0.854     
Product diversity 
(4) 0.926 24.03 2.86 0.768 0.104 0.152 0.312 0.876    
Perceived bidding 
utility (5) 0.907 28.56 4.19 0.670 0.362 0.476 0.603 0.281 0.819   
Perceived bidding 
enjoyment (6) 0.873 22.07 3.82 0.648 0.334 0.446 0.521 0.314 0.637 0.805  
Bidder loyalty (7) 0.731 18.26 2.37 0.540 0.246 0.354 0.458 0.322 0.469 0.521 0.735 
 
We also tested the multicollinearity of the variables by examining their variance inflation factors 
(VIFs). They were all between 1.108 and 2.796, far below 5, which indicated there is no serious 
multicollinerarity among the variables.  
Results of the Structural Equation Models 
We used covariance-based SEM (CB-SEM) for model testing, because it allowed the model 
differences to be tested by comparing the model fit indices, which was necessary for comparing the 
alternative models in this study [110]. Using LISREL 8.54, we first ran the SEM for Model 1 (see Figure 
3). The model fit indices were as follows: chi-square = 1030.41 (df = 335), RMSEA = 0.072 (< 0.08), 
NNFI = 0.97 (> 0.95), CFI = 0.97 (> 0.95), and standardized RMR = 0.052 (<0.06). All of these indices 
were better than the recommended values [106; 107]. The explanatory power of the research model was 
also high, with a bidder loyalty R2 of 47%. We also controlled the gender, age and education in the model 
test and none of the control variables had a significant effect on the bidder loyalty. 
The results of Model 1 support hypotheses H1a, H1b, and H1c, thereby confirming the effects of 
perceived bidding utility and enjoyment on bidder loyalty. The relationship between perceived bidding 
utility and enjoyment is also verified; perceived bidding utility not only has a direct effect on bidder 
loyalty but also has an indirect effect through perceived bidding enjoyment.  
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** = p < 0.01; * = p < 0.05 
 
Figure 3. SEM of Model 1 (The Full Mediation Model) 
 
The two hypotheses concerning the effect of technological stimuli on perceived bidding utility 
(H2a and H2b) are supported. The results show that the effectiveness of an online auction’s technological 
services significantly enhances bidders’ perceived bidding utility of the website. The network effect, on 
the other hand, significantly influences both utilitarian and enjoyment perception, as indicated by the 
support for H3a and H3b. Regarding the influence of product diversity, although the standardized 
coefficients for utilitarian and enjoyment perception are not large (0.09 and 0.10), the relationships are 
still statistically significant, at p = 0.05. Both H4a and H4b are supported. The more diversified the 
products are, the more utility and enjoyment the customers perceive regarding the website. 
Moreover, we found that the weights of technological and network effect were stronger in the 
relationship with bidders’ perceived utility than on their perceived enjoyment. These findings suggest that 
auction websites, within the context of our study, are perceived by bidders as more utilitarian than 
hedonic. Consequently, per [79], these are mixed-motive systems that still have to account for enjoyment.  
Comparison with Alternative Models 
To test whether Model 1 represents the best fit, the two alternative models were also analysed by 
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the CB-SEM and compared with Model 1. The differences in the model fit indices were calculated 
together with the R2 changes in Table 3; this approach has been used in previous studies [21; 50]. These 
comparisons show that Model 2 does not significantly improve Model 1. The chi-square change is 
insignificant. Although the SRMR drops slightly, the RMSEA increases and the R2 of bidder loyalty 
remains the same, indicating that adding the direct effect of the two technological stimuli on bidder 
loyalty does not notably improve the model. In terms of model parsimony, Model 1 outperforms Model 2. 
Consumer perceptions fully mediate the relationship between the effectiveness of technological services 
and bidder loyalty. H5a and H5b are not supported. 
Table 3. Chi-Square Differences in the Model Fit of the Three Models 
Models Chi- 
square 
df Delta Chi- 
square 
RMSEA NNFI CFI  SRMR R2 of 
Bidder 
loyalty 
Delta R2 
Model 1 1030.41 335  0.072 0.97 0.97 0.052 47%  
Model 2 1025.16 333 5.25 0.073 0.97 0.97 0.051 47% 0 
Model 3 1008.24 333 22.17** 0.071 0.97 0.97 0.048 50% 3%** 
 
However, Model 3 shows a significant improvement over Model 1, with a statistically significant 
chi-square change (p < 0.01), a statistically significant increase in the R2 of bidder loyalty (p < 0.01), and 
slight decreases in RMSEA and SRMR (0.072  0.071 and 0.052  0.048, respectively). The results 
indicate that the direct effects of the two brand stimuli on bidder loyalty cannot be ignored. A further 
regression test based on [43] was also performed. First, all of the stimuli (including technological and 
brand factors) are found to be significantly related to bidder loyalty (p < 0.01). Second, the stimuli are 
significantly related to consumer perceptions, which are also significantly related to bidder loyalty (p < 
0.01). Third, when consumer perceptions were introduced into the regression of bidder loyalty on the 
stimuli, the coefficients of the technological factors become insignificant (p > 0.05), and those of the 
brand factors remain significant (p < 0.01). All of the results indicate that consumer perceptions only 
partially mediate the relationship between brand stimuli and bidder loyalty. Further examination of the 
results in Model 3 and Figure 4 shows that H6a and H6b are both supported with significant coefficients. 
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** = p < 0.01; * = p < 0.05 
 
Figure 4. SEM of Model 3 (The Partial Mediation Model) 
 
 
DISCUSSION AND IMPLICATIONS 
Discussion of the Results 
The results of our data analyses demonstrate that Model 3, which was based on the evolutionary 
S-O-R model, is the most effective in explaining bidder loyalty. Importantly, our tests confirm several 
important results that answer our research questions, including the different patterns of the technological 
and brand factors and the comparison between the traditional and evolutional S-O-R models. In addition, 
we also discuss the relationship between organism and response and that between cognitive and affective 
organisms that can further extend the research scope in the future.  
First, H5a and H5b were not supported, suggesting that the relationship between the specific 
technological factors and bidder loyalty is fully mediated by the bidders’ organism reactions. Previous 
research found the general technology-related factors have the same pattern as we reviewed in the 
research background section. Therefore, whether specific or general, technological stimuli in e-commerce 
affect consumers’ purchase intentions and bidder loyalty indirectly through their organism reactions 
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(cognitive and affective). The results also indicate that technological stimuli usually do not directly lead 
to performance improvement, as their effects are indirect. In this case, the traditional S-O-R model 
provides the ideal explanation for this phenomenon. 
Second, the partial mediation of bidders’ organism reactions between branding stimuli and bidder 
loyalty is consistent with prior findings [e.g., 11] that indicate that the effect of ambience on loyalty is 
only partially mediated by the organism. In addition to technology-related stimuli, non-technological 
issues have become increasingly important in online contexts. For example, in our study, the total effect 
of the network effect on bidder loyalty is 0.394, the highest factor in the model. Its direct effect on 
perceived bidding utility is bigger than that on perceived bidding enjoyment (0.46 vs. 0.12), likely 
because network effect is a utility-based concept. The patterns of branding stimuli differ from the patterns 
of technological stimuli. We found indirect effects on the response variable through the bidders’ organism 
reactions and direct effects without any mediators. The network effect and product diversity can directly 
increase bidders’ e-loyalty in some instances, just as a man might automatically loosen his tie when the 
temperature in a room increases past a certain point [13]. 
Third, in addition to confirming the two major paths from stimuli to response (through Sectors 4 
and 5, please refer to Figure 1), our study shows that the two other sectors in the evolutionary S-O-R 
model that involve relationships—Sectors 2 and 6—need further explanation. For instance, after 
processing stimuli from Sector 1, the utility and enjoyment perceptions evolve into bidder loyalty (Sector 
4). However, the experience of the stimuli may also cause the memories of online bidding to accumulate 
(Sector 2), which do not evolve into a response sector but only remain in the long-term memory organism 
state (Sector 3). Similarly, the effects of bidders’ utility and enjoyment perceptions do not all lead to the 
easily detected external response of bidder loyalty. Some internal responses, such as the satisfaction 
indicated in Sector 6, can arise at the same time [19]. Given our strong theoretical foundation, our 
rigorous model confirmation process, and the actual results, we demonstrated that in our context, the 
evolutionary S-O-R model better explains the actual development of bidder loyalty than the traditional 
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S-O-R model. 
In addition to answering our research questions, we also made further discussions. Our partial 
mediation models confirmed the direct relationship between organism and response in the evolutionary 
S-O-R model. However, we believe that this relationship may be subject to other variables. For example, 
in a study investigating repurchasing intentions, the effect of perceived website quality, as a second-order 
factor, included both navigational quality and utilitarian and enjoyment quality was found to be partially 
mediated by an intermediary variable, trust [21]. 
Finally, the results of this study confirm that perceived bidding utility has a significant effect on 
enjoyment perception (with a standard coefficient of 0.62). Although the mediating effect of perceived 
bidding utility seems less strong than that of perceived bidding enjoyment, part of the effect of perceived 
bidding utility on bidder loyalty is actually indirect through perceived bidding enjoyment. In 
utilitarian-motivation or mixed-motivation systems (such as the online auction website in this study), 
users are usually motivated by a primary utilitarian purpose (such as purchasing or bidding on a specific 
item) rather than having fun, although hedonic motivations can influence the results [79]. Thus, their 
perceived enjoyment arises while using the system. Likewise, in mixed-motivation systems, the cognitive 
state of the users often influences their affective state. Conversely, in hedonic- or enjoyment-motivation 
systems (such as online games), the initial motivation of the users is usually to have fun [50], which then 
affects perceived utility (in our case, bidding utility) [71]. Sometimes, affect may also influence cognition 
in a utilitarian-motivation system. For instance, researchers [e.g., 111] argued that enjoyment can 
facilitate completion of product-acquisition tasks, thus increasing shoppers’ utilitarian value. An example 
is that bargains create price discounts, which can positively affect shopping value and its consequential 
effect on utilitarian value. However, such a reverse relationship mainly exists in some specific situation 
when the affect-related action can lead to a utilitarian outcome and people should be cautious to 
generalize it to any other context. 
Implications for Research and Practice 
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The findings of this study provide insights for both researchers and practitioners interested in 
bidder loyalty. First, our study contributes to the theoretical literature on e-commerce and information 
systems by comparing the traditional and evolutionary S-O-R models to investigate the mediating effect 
of bidders’ organism reactions on the relationship between auction stimulus and bidder loyalty response. 
The study provides further validation of the usefulness of the two types of S-O-R models in an e-auction 
context—particularly in China. Moreover, it also contributes to the evolution of the S-O-R model by 
identifying different patterns of stimuli (specific technological and brand factors) towards response. We 
advocate that more attention should be paid to the evolutionary S-O-R model in this area, especially with 
the increasing ubiquity of the Internet in people’s lives. Vodanovich et al. [112] raised research questions 
about the new generation of digital natives, who “have grown up in a world where the use of information 
and communications technology is pervasive and ubiquitous. The ubiquitous technologies, networks, and 
associated systems have proliferated and have woven themselves into the very fabric of everyday life” (p. 
711). These digital natives are becoming the major consumers and may not share the same patterns of 
using information technology as the current generation (called digital immigrants). In addition to 
technology, other factors may also emerge and influence the effect of the growing network environment. 
Accordingly, new research questions related to these factors should be asked and new models should be 
developed. 
In addition, the findings of this study successfully address the research gaps in the bidder loyalty 
literature outlined in the background section by investigating (1) specific technological stimuli, (2) 
website branding stimuli, and (3) customers’ hedonic and functional reactions, and by confirming their 
combined influence on bidder loyalty. Finally, the results of this study confirm the importance of bidders’ 
e-loyalty to online auction websites, a topic which will attract more studies in the future. A number of 
studies have investigated bidder loyalty to websites such as online stores [19; 113], hotel-owned websites 
[25], Internet banking [18], and social media [24]. However, the literature lacks studies on bidders’ 
e-loyalty to auction websites. 
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Our findings also provide some insights for online auction website practitioners. For example, our 
results confirm that in our context, the perceived bidding utility of online auction websites is an important 
factor in increasing the number of website visits. Perceived bidding utility not only directly affects 
bidders’ e-loyalty but also strongly affects their perceived bidding enjoyment, which also positively 
influences their e-loyalty. In addition to increasing the perceived bidding utility of bidders, practitioners 
need to enhance the bidders’ perceived bidding enjoyment (the standardized coefficient of 0.35 for 
perceived bidding enjoyment is even higher than the 0.20 for perceived bidding utility), which echoes the 
findings of previous research that perceived enjoyment plays an important role in the adoption of 
technologies with network externalities [85]. Therefore, practitioners need to improve the effectiveness of 
their technological and brand services to enhance the utilitarian and hedonic perceptions of bidders.  
This study identifies the two important technological stimuli that are specific and unique to online 
auction websites, namely, the effectiveness of bidding agent and WTI, based on the interview of the 
online bidders. The quantitative analysis also confirms their significant effects on the perceived bidding 
utility and enjoyment. Online auction website owners should pay attention to the capabilities of these 
technological services to increase the e-loyalty of the customers. Bidders may not require sophisticated 
technology support in their bidding process. However, technologies made available to them must fit their 
bidding tasks. Hence, auction operators may look into technologies that personalize bidders’ experience 
and offer a better sense of playfulness and interaction. They can also develop technologies that monitor 
website use and behaviour analysis to determine bidders needs and transaction status. All these 
technologies could provide data to base their technologies to offer personalized services to enhance 
bidders loyalty. 
Among the branding stimuli, the network effect had the biggest effect on perceived bidding utility 
in our context. Should this continue to hold, extra attention should be given to strengthening the network 
effect to sustain the competitive advantage of a website. Measures should also be taken to guarantee the 
successful achievement of critical mass and to maintain a high-level network effect to increase bidders’ 
  
33 
 
e-loyalty. These measures must address management solutions to network size and network strength. One 
way to build network size is to leverage extrinsic customer motivation by using promotions or discounts 
to attract more sellers to an auction website, encouraging sellers to provide more auction items, and 
launching of marketing branding campaigns. The other way is to rely on intrinsic customer motivation by 
providing incentives to existing customers for positive WOM referrals, building social platforms for 
bidders to discuss their bidding experiences, and launching social marketing campaigns to secure and 
maintain customer engagement. While building network size, website owners also need to strengthen the 
ties of their network for customer retention and loyalty. In doing so, website owner can organize auction 
members into different friend or group types according to their background and interest. Within each 
friend group, opinion leaders can be identified to manage bidding or influence relational activities. 
Website owner can also set up different social platforms (such as forums, blogs, social networks) to 
support different social activities to fulfil network members’ relational needs.  
Limitations and Future Research Possibilities 
Despite our strong findings, this study has several important limitations that point to opportunities 
for future research. First, our study did not control for CMV in the research design and we used the 
Harman’s single-factor test, rather than the common latent factor analysis to test the CMV. Although it is 
possible that CMV could be affecting our results, it likely is not a very serious problem because the 
correlations were all reasonably low and our data showed no signs of multicollinearity. 
Second, we did not investigate the antecedents of the network effect. The network effect plays an 
important role, as shown in our model, in predicting bidder loyalty. Therefore, more research is needed to 
reveal the underlying factors that may influence the network effect in online auctions. It would be 
particularly interesting to examine the degree to which branding and positive WOM increase the network 
effect. 
Third, we mainly focused on the mediating effect of bidders’ organism reactions and did not fully 
investigate other relationships indicated by the evolutionary S-O-R model. Although Jacoby [13] 
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permitted “countless numbers of modifications, additions to, and deletions from, each of these seven 
sectors” (p. 56) and stated that “other core phenomena can be conceptualized as occurring primarily 
within a single sector” (p. 55), studies focusing on other sectors in the evolutionary S-O-R model should 
be conducted to provide further validation of the applicability of the model in the e-commerce context.  
Finally, because the data used in this study were collected from the largest online auction website 
in China, caution should be taken when generalizing the research findings to other contexts. For example, 
although our chosen auction website is technologically similar to several other websites around the world, 
such as eBay, it is possible that cultural differences between Chinese and non-Chinese bidders would lead 
to different outcomes if the evolutionary S-O-R model were applied in a non-Chinese context. The 
substantial research on the use of technology and online systems has indicated that such cultural 
differences can affect outcomes [102; 114; 115].  
CONCLUSION 
In this study, we investigated the mediating effect of bidders’ organism reactions on the 
relationship between website stimuli and bidders’ e-loyalty to online auction websites. We compared three 
models that we constructed based on the traditional and evolutionary S-O-R models. Our findings 
confirmed the relationship between stimuli, organism reaction, and response. Specific technological 
stimuli (the effectiveness of the bidding agent and of the WTI function) and branding stimuli (the network 
effect and product diversity) were found to influence the perceived bidding utility and enjoyment of 
bidders and their e-loyalty to online auction websites. Moreover, bidders’ organism reactions were found 
to fully mediate the effect of specific technological factors but to only partially mediate the brand factors. 
The results of this study provide a foundation for several areas of future research concerning online 
auction bidder loyalty. 
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APPENDIX A. SUMMARY OF RECENT INVESTIGATIONS IN S-O-R 
Authors Research Context & Methods 
Stimulus 
 Organism 
Factors 
Response 
Factors 
Moderator 
Factors 
Interaction between 
Organism reactions 
Mediating Effect of 
Organism Factors Categories 
Eroglu et 
al. [44] 
online shopping; 
experiment task-relevant cues  technological 
pleasure, 
arousal, 
attitude 
satisfaction, 
approach/ 
avoidance 
involvement, 
atmospheric 
responsiveness 
pleasureattitude full mediation of organism factors 
Mummalan
eni [11] 
online shopping; 
survey website design, 
ambience 
technological 
and 
ambience-relat
ed  
arousal, 
pleasure 
 
satisfaction, 
# of items 
purchased, 
loyalty 
N/A N/A 
full mediation except 
partial mediation 
between 
ambience/loyalty 
Wang et al. 
[41] 
online shopping; 
experiment socialness social  
arousal, flow, 
pleasure, 
values 
patronage 
intention 
involvement, 
demographics 
attributes 
They interact with 
each other. N/A 
Parboteeah 
et al. [7] 
 
online shopping; 
experiment 
task-relevant/ 
mood-relevant 
cues 
technological 
 
perceived 
usefulness/ 
enjoyment 
urge to buy 
impulsively N/A 
usefulnessenjoyme
nt 
full mediation of 
perceived enjoyment 
Dennis et 
al. [38] 
 
offline shopping; 
survey digital signage technological 
 
perception of 
mall environ., 
positive affect 
approach 
behaviour N/A 
interaction 
 full mediation 
Jiang et al. 
[6] 
 
online shopping; 
experiment active control technological 
 
cognitive/ 
affective 
involvement 
purchase 
intention N/A N/A full mediation 
Koo and Ju 
[8] 
 
online shopping; 
survey 
graphics, 
colours, links 
 
technological pleasure, arousal use intention 
perceptual 
curiosity N/A N/A 
Lee et al. 
[39] 
 
 
not specified; 
survey 
innovativeness 
of technology, 
visual appeal, 
prototypicality, 
self-expression 
technological 
attitude, 
pleasure, 
arousal 
approach/ 
avoidance 
behaviour 
N/A arousalpleasure N/A 
  
43 
 
Huang [42] 
 
online shopping; 
survey active control, reciprocal com., 
social identity 
technological 
and social 
cognitive/ 
affective 
involvement, 
flow 
purchase 
intention N/A involvement flow N/A 
Sheng and 
Joqinapelly 
[40] 
online shopping; 
experiment & 
survey 
vividness, 
interactivity technological 
arousal 
valence 
purchase 
intention N/A N/A N/A 
Song et al. 
[9] 
 
online promotion; 
experiment 
product 
integration level 
product-relate
d 
perceived tie, 
perceived fit 
attitude, 
intention user expertise 
N/A 
 
no clear report of full 
or partial mediating 
effect 
Wang and 
Chang [45] 
 
online shopping; 
experiment 
tie strength social perceived diagnosticity 
purchase 
intention 
product-related 
risk N/A full mediation 
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APPENDIX B. MEASUREMENT DETAILS FOR THIS RESEARCH  
Construct (Source) Measurement Items 
Bidding tool 
effectiveness; 
adapted from 
Pavlou and Gefen 
[96] 
 
1. The bidding tool is effective. 
2. The bidding tool is reliable.  
3. The bidding tool can facilitate better service for me. 
4. The bidding tool can help me bid as I want.  
 
WTI effectiveness; 
adapted from 
Pavlou and Gefen 
[96] 
 
1. The “watch the item” function is effective. 
2. The “watch the item” function is reliable.  
3. The “watch the item” function can facilitate better service for me. 
4. The “watch the item” function can help me bid as I want.  
 
Network effect; 
developed from 
Zhu et al. [57]; 
Chakravarty et al. 
[97]; and Katz and 
Shapiro [98] 
 
1. The growth of the auction website brings me more utility. 
2. The growth of the auction website brings me more benefit. 
3. The growth of the auction website brings me more value. 
4. The growth of the auction website brings me more convenience. 
Product diversity; 
Developed from 
Brynjolfsson et al. 
[89]; and 
Brynjolfsson et al. 
[91] 
 
1. The auction website provides various products. 
2. There is a great variety of products on the auction website. 
3. The auction website provides many good product choices.  
4. This auction website has better stocks than other auction websites. 
 
Perceived bidding 
enjoyment; 
adapted from Na et 
al. [67] 
 
1. This auction website makes me feel good. 
2. When I think of this auction website, I have pleasant memories. 
3. This auction website gives me sensory pleasure. 
 
Perceived bidding 
utility; adapted 
from Na et al. [67] 
 
 
1. This auction website has good performance. 
2. The overall quality of this auction website is good. 
3. This auction website is useful. 
4. This auction website is helpful to me. 
5. This auction website has a credible image. 
 
Bidder loyalty; 
adapted from Cyr et 
al. [70]; and Lam et 
al. [100] 
 
1. I will reuse this auction website frequently in the future. 
2. I will reuse this auction website regularly in the future. 
3. I will recommend this auction website to others. 
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APPENDIX C. FACTOR LOADING MATRIX 
 Product 
diversity 
(PD) 
Bidding tool 
effectiveness 
(BTE) 
Perceived 
bidding utility 
(PBU) 
Network 
effect 
(NE) 
WTI 
effectiveness 
(WTIE) 
Bidder 
loyalty 
(BL) 
Perceived 
bidding 
enjoyment 
(PBE) 
BTE1 0.007 0.891 0.123 0.071 0.054 0.076 0.125 
BTE2 0.027 0.892 0.124 0.104 0.068 0.054 0.082 
BTE3 0.046 0.906 0.127 0.089 0.081 0.041 0.149 
BTE4 0.030 0.836 0.088 0.125 0.151 0.122 0.011 
WTIE1 0.027 0.039 0.168 0.045 0.835 0.053 0.093 
WTIE2 0.024 0.149 0.193 0.174 0.803 0.110 0.121 
WTIE3 0.068 0.113 0.168 0.153 0.846 0.127 0.170 
WTIE4 0.043 0.069 0.083 0.167 0.731 0.132 0.072 
NE1 0.168 0.158 0.294 0.774 0.174 0.138 0.134 
NE2 0.106 0.082 0.192 0.853 0.168 0.166 0.106 
NE3 0.143 0.116 0.163 0.823 0.136 0.207 0.109 
NE4 0.101 0.111 0.217 0.770 0.142 0.112 0.205 
PD1 0.907 0.030 0.096 0.118 0.044 0.084 0.088 
PD2 0.929 0.016 0.058 0.104 0.041 0.129 0.042 
PD3 0.874 0.017 0.083 0.094 0.036 0.117 0.076 
PD4 0.845 0.043 0.069 0.106 0.038 0.088 0.132 
PBE1 0.186 0.190 0.369 0.174 0.210 0.159 0.651 
PBE2 0.107 0.127 0.208 0.196 0.174 0.178 0.817 
PBE3 0.150 0.148 0.204 0.193 0.175 0.267 0.770 
PBU1 0.064 0.133 0.835 0.187 0.237 0.007 0.069 
PBU2 0.056 0.162 0.850 0.199 0.204 0.063 0.135 
PBU3 0.120 0.100 0.607 0.298 0.151 0.347 0.327 
PBU4 0.157 0.106 0.591 0.249 0.132 0.414 0.268 
PBU5 0.131 0.183 0.733 0.269 0.146 0.176 0.301 
BL1 0.080 0.096 0.036 0.133 0.033 0.692 0.131 
BL2 0.188 0.055 0.199 0.165 0.188 0.755 0.206 
BL3 0.148 0.100 0.148 0.179 0.197 0.778 0.104 
 
